Weaning and metabolic regulation in the rat.
Premature weaning of rats to high carbohydrate diets causes a variety of short- and long-term changes in lipid metabolism, but the mechanisms involved are unclear. It is likely that interaction of diet with certain emerging hormonal control patterns during weaning might condition metabolic control and (or) subsequent adaptations in the adult organism. This implies that the adaptive responses of infant animals to diet may differ from those of the mature organism. For example, premature weaning leads to early appearance of rat liver malic enzyme (ME), even when fat supplies as much as 65% of the dietary energy; the same diet suppresses ME activity in 45-day-old rats. The levels of plasma glucagon and thyroid hormones are elevated during the weaning period. Several studies have shown that triiodothyronine evokes hepatic ME in suckling rats. Conversely, glucagon infusion into prematurely weaned rats suppresses the early appearance of the enzyme. Premature weaning, regardless of fat intake, leads to a rapid decline in plasma glucagon levels. Since glucagon is known to antagonize the actions of triiodothyronine on liver ME, the interaction of diet with glucagon and thyroid hormones is conceivably part of the mechanism responsible for the early appearance of hepatic malic enzyme, whereby the decline of plasma glucagon permits triiodothyronine to act on liver ME. Insulin probably exerts a permissive action subsequently. The manner in which these events relate to the long-term consequences of premature weaning is unknown.